Purpose of Review This review discusses global trends in cancer mortality and survival, the socioeconomic drivers of those trends, and recent innovations in cancer surgery. Recent Findings Cancer is a leading cause of death worldwide. Cancer, previously a disease primarily of wealthy countries, is rapidly becoming a leading cause of death in low-and middle-income countries. Major economic forces driving global cancer trends include aging, frailty, and obesity. Alcohol consumption, poor diet, and lack of exercise also contribute to cancer types associated with modifiable causes. Surgery is responsible for 65% of cancer care globally, providing an opportunity for anesthesiologists to improve that care. Anesthesiologists can contribute to cancer remission through perioperative interventions that reduce risk of metastasis and speed return to intended oncologic therapy. Summary Cancer surgery comprises a large proportion of anesthetic caseload. Good outcomes come from high-volume cancer centers using a multidisciplinary approach.
Introduction
Despite enormous effort, cancer remains a major cause of death worldwide. However, more and more people around the world are surviving cancer, particularly in countries with a higher level of development. Anesthesiologists and other leaders in perioperative medicine can better predict the future surgical population by understanding current trends in global cancer diagnosis and mortality.
Economic factors are driving these global trends. Improvements in the standard of living mean that more people can live long enough to be diagnosed with cancer. Modifiable risk factors such as obesity and smoking are becoming more common. These drivers will increase the prevalence of associated cancers, which will be discussed in this review.
Surgery is responsible for 65% of cancer care globally, so the perioperative period presents a rich opportunity for improvement in cancer care [1] . Quality and results vary depending on the type of institution where cancer treatment is performed. The leading cause of mortality after any kind of surgery is cancer, and there is evidence to believe that the surgery creates a favorable environment for metastasis. Hospitals around the world are experimenting with pathways that combine several "best practices" for surgery and anesthesia to improve patient outcomes. Both surgical and cancer outcomes, specifically disease-free survival, must be evaluated.
This manuscript reviews the current trends in the worldwide cancer mortality and survivorship, the economic burden of cancer and cancer-related diseases, and the trends in cancer surgery.
Worldwide Cancer Mortality and Survivorship
Cancer is the second most common cause of death after ischemic heart disease, according to World Health Organization (WHO) estimates. Among women aged Projections made by WHO in 2013 predict that by the year 2030, cancer will surpass ischemic heart disease and become the most common cause of death, accounting for 18.5% of all deaths [4] . People who in previous generations would have died of tuberculosis, HIV/AIDS, or complications of birth are now living long enough to die of cancer.
Of global cancer deaths in the year 2016, 57% were in men. The types of cancer responsible for deaths in men are predominately lung (23%), liver (11%), stomach (9%), colon (8%), and prostate (7%). In women, breast cancer predominates (15%), followed by lung (13%), colon (9%), cervical (7%), and stomach (also 7%). These data are summarized in Table 1 .
The level of economic development has a significant impact on cancer mortality. Development can be measured with the Human Development Index (HDI), which ranks countries based on life expectancy, education, and income. In very high HDI countries, the leading types of cancer responsible for death are breast, prostate, lung, colorectal, and stomach [5] . Liver cancer is not as common in first world countries as it is in poorer regions. Infectious disease is more common in poorer regions, especially hepatitis B virus and hepatitis C virus, both of which are associated with increased risk for liver cancer. Prostate cancer is an infrequent cause of death in low HDI areas. The reasons for this are not entirely clear, but are likely some combination of improved screening and data collection and greater exposure to risk factors such as obesity, low exercise, and excess dietary fat [6] .
Improved cancer treatment has increased the number of people living after a cancer diagnosis. The prevalence of cancer 5 years after diagnosis reflects the number of survivors. Using data from GLOBOCAN 2012, [5] there were an estimated 32.4 million people living with cancer worldwide in 2012, 53% of which are women. The top five cancer types in cancer survivors include the following: breast cancer (19%), prostate cancer (12%), colorectal cancer (11%), lung cancer (6%), and cervical cancer (5%).
Cancer survivorship is highly dependent on HDI level. Low HDI countries have 18% of the population but only 6% of all survivors. For all cancers except for cervical cancer, there are fewer survivors per capita as the HDI level decreases [7] . In fact, very high HDI countries only comprise 16% of the world population yet comprise 50% of all cancer survivors.
The CONCORD-3 study of cancer survival for 18 different cancers found that global 5-year net survival varies widely between countries [8••] . For example, breast cancer survival varies from 90.2% in the USA to 66.1% in India. Survival trends are improving worldwide, even for cancers of the liver, pancreas, and lung.
Within the USA, the 5-year relative survival rate for patients diagnosed with any cancer is 69% [9•] . This is similar to recent 5-year relative survival rates in Australia (68%) and Norway (72.2% for males, 71.6% for females), but higher than China (40.5%) [10] [11] [12] .
Economic Burden of Cancer and Cancer-Related Disease
The worldwide annual economic cost of cancer in 2010 was estimated at $1.16 trillion (USD) [13] . This estimate does not include the indirect costs to the families of people with cancer. Within the USA, as of 2015, cancer is the sixth most expensive health condition at $80.2 billion per year after mental disorders, heart conditions, trauma, diabetes, and osteoarthritis [14] . Of that expenditure, most (55%) is spent on office and hospital outpatient visits.
These costs are one way of measuring the global burden of cancer. This burden is expected to increase for several reasons, of which we will focus on two major contributors. First, the world population is becoming older. Second, rates of obesity and other modifiable risk factors for cancer are increasing, particularly in low-and middle-income countries.
Older people represent a significant proportion of the world population. As of 2017, 13% of the global population is age 60 or above, a proportion projected to grow by 3% each year [15] . By 2050, all regions of the world except for Africa will see that proportion grows to nearly 25% or more. Older patients are more likely to receive a new diagnosis of cancer, particularly the very old. In 2016, it is estimated that of new cases of cancer, 15% were in patients age 80 or older, 22% in patients aged 70 to 79, and 26% in patients aged 60 to 69 [16] . That is a total of 63% of all new cancer diagnoses were in patients aged 60 or older. Figure 1 demonstrates the increasing prevalence, incidence, and mortality as age increases. In the USA, the 5-year relative survival for patients at or over 65 years old is 59.3% versus 73.9% for younger patients [9•] .
Older cancer patients are both undertreated due to an often erroneous sense that they are too old to benefit from anti-cancer therapies, and overtreated when patients who have multiple comorbidities that warrant better shared decision-making and tailored therapy instead receive aggressive treatment. "Frailty" is a geriatric syndrome that describes patients who are vulnerable to minor stressors [17] . Frail patients are at higher risk for disability, falls, institutional admission, and death. While there is a high prevalence of frailty in elderly cancer patients, it is not clear whether frailty is a risk factor for cancer or vice versa. Cancer centers have improved the care of elderly patients through geriatric assessments and data-driven risk calculators that provide a stronger foundation for treatment decision-making [18••] .
Increases in obesity are another reason for the upward trend in cancer diagnoses and mortality. Obesity raises the risk of 13 cancers, including colorectal, breast (post-menopausal), ovarian, esophageal, endometrial, kidney, pancreatic, gallbladder, and aggressive prostate cancer [19••] . Worldwide, the WHO estimated that from 2000 to 2016, the prevalence of obesity in people over 18 rose from 8.7 to 13.1% [20] .
In the USA, the incidence of obesity-related cancers excluding colorectal cancer has increased by 7% among people aged 20-74 from 2005 to 2014, a statistically significant increase [21] . A study of US adults found that moderate weight gain from early to middle adulthood was associated with significantly increased risk of major chronic diseases [22•] . In the Nurses' Health Study cohort, the incident risk ratio (IRR) for obesity-related cancer in those who gained between 2.5 and 10 kg was 1.09 (95% CI 1.01-1.17), and in those who gained over 20 kg the IRR was 1.52 (95% CI 1.40-1.64).
Other potentially modifiable behaviors that are linked to cancer include smoking cigarettes, drinking alcohol, poor diet, and lack of exercise. The proportion of the population who smoke has declined at a rate of 0.9% from 2006 to 2012 [23] . While the global prevalence of smoking in 2012 dropped to 31.1% for men and 6.2% for women, the global number of smokers increased to 967 million. According to a recent study, in the population aged 50 years and older, 27.1% (95% CI 21.2-33.3) of alcohol-attributable deaths in 2016 were due to cancer [24•] . A diet with excess red meat, low fiber, and low calcium raises colorectal cancer risk [25] . Other potentially modifiable exposures include ultraviolet radiation and six infectious diseases linked to cancer. These diseases are H. pylori, hepatitis B virus, hepatitis C virus, human herpes virus type 8, human immunodeficiency virus (HIV), and human papillomavirus [26] . Colorectal cancer is increasing in developing countries as infection-related cancers decline [27] . A group of epidemiologists estimated that 5.7% of all new cancers in 2012 were attributable to the combination of high BMI and diabetes when treated as independent risk factors, or 4.5% of all new cancers using a more conservative model [28•] . The American Cancer Society found that the modifiable risk factors that accounted for the highest proportion of cancer cases were cigarette smoking (19%) and excess body weight (7.8%) [29] . The types of cancer most associated with modifiable risk factors were lung cancer and colorectal cancer.
Trends in Cancer Surgery
Globally, the number of surgical operations performed is estimated to be between 266 to 360 million, an increase of 38% over the prior 8 years [30] . While there was a large increase of surgical operations seen in very low health expenditure WHO member states, this comprised only 5% of the worldwide surgical total.
As countries increase the volume of surgical operations, a significant number of these operations will be for cancer, estimated at approximately 65% of surgeries [1] . Combining data from the Swedish Cancer registry and GLOBOCAN 2012, Sullivan and colleagues estimate that the global need for cancer surgery will be at least 45 million operations in 2030 [31••] . In that analysis, the need for surgery for a given cancer admission varied from 25% for bone cancer to over 70% for bladder and breast cancer. The largest increase in cancer surgery need will be in low Human Development Index countries (estimated 59% increase from 2015 to 2030). It is likely that the cancer types with the greatest need will be prostate cancer, bladder cancer, and breast cancer. A survey of 173 global health providers asked what proportion of patients would, in an ideal setting, benefit from surgical involvement in disease management. Respondents felt that 62.5% of cancer patients would benefit from surgical input [32] . These results show that the burden of surgical disease is significant among cancer patients.
US data also reflects the frequent need for surgery during cancer admissions. A study of US inpatient data found that of patients admitted for cancer, 61.4% had an operation during that admission [33] . Out of all the inpatient admissions, cancer was the second most frequent admission category to receive an operation after musculoskeletal admissions (84%). Of all operations in that study, cancer surgery comprised 6.8% of the total.
There is evidence that cancer patients at dedicated cancer centers have lower mortality than those who present to community hospitals. Within the USA, risk-adjusted mortality overall among cancer patients is lowest at cancer specialty hospitals and highest at community hospitals [34•] . Among National Cancer Institute (NCI)-designated cancer centers, a subset of the oldest cancer hospitals had the lowest risk of death.
The US model of comprehensive cancer centers has been difficult to replicate in other countries for a variety of reasons. The USA has benefited from a strong private sector and a robust research program which drove the development of centers devoted to high-quality cancer care [35•] . Low-and middle-income countries (LMICs) have seen a huge rise in private cancer centers, frequently in response to low public funding and unclear national cancer strategy. These facilities vary wildly due to a lack of standardization on what "comprehensive cancer center" means in LMICs. Many of these cancer centers emphasize advanced technology and novel medications over outcomes.
While so far we have focused on cancer surgery, it is important to note that patients having any kind of surgery may ultimately die from cancer. Across all types of surgical procedures, cancer was identified as a major cause of long-term postoperative mortality. In a prospective trial of patients undergoing major non-cardiac surgery, cancer was the leading cause of post-surgery mortality at 1 year [36] . Of the 1064 patients in this study, cancer was the cause of death 51.7% of patients who died at 1-year post surgery, followed by cardiovascular causes (17.2%). In a later study of mortality at 2 years after surgery, cancer was again the leading cause of death (75% in year 1, 65% in year 2) [37] . A powerful Fig. 1 Global prevalence, incidence, and mortality by age for all cancers, 2016. Data from Global Burden of Disease Study [16] predictor of 2-year mortality in the survival model was preexisting malignancy with poor prognosis (hazard ratio 9.3, 95% CI 6.60-13.1).
Surgery is often intended as a curative treatment for cancer. However, there is evidence that the anesthesia and surgery creates conditions that encourage metastasis. Anecdotal reports at the turn of the century suggested that tumor removal may promote tumor recurrence. Since then, a fragmentary body of evidence has accumulated to support the idea that adrenergic and inflammatory changes caused by surgery provide a fertile environment for metastasis [38••] . However, it is unclear how much real-world impact this phenomenon has on cancer patients. The theory that reduced adrenergic and inflammatory stimulus can lead to reduced cancer recurrence has led to several proposals to adapt perioperative management for the cancer surgery patient accordingly. Suggested perioperative interventions include using selective nonselective β-adrenergic blockers and COX-2 inhibitors (in an attempt to also reduce opiate requirements), regional anesthesia, and reducing of psychological stress [39] .
Sustained change in cancer outcomes requires an organized and consistent application of perioperative interventions. Enhanced recovery pathways (ERPs) have been developed for a variety of cancer types, including gynecologic cancers, breast cancer, colorectal cancer, and prostate cancer [40, 41•, 42, 43] . Enhanced recovery protocols have shown reduced length of stay, reduced postoperative opioid requirement, and improved patient satisfaction. ERPs extend beyond the operating suite to include preoperative care, postoperative recovery, and post-discharge follow-up.
The metrics discussed above to demonstrate ERP performance describe good surgical outcomes, but do not address cancer outcomes. Metrics that connect anesthetic practice with cancer treatment and remission are more useful. One example of a novel metric that does this is "return to intended oncologic treatment" (RIOT), that has postoperative adjuvant therapy. This metric was initially described in a study of liver cancer patients, for whom adjuvant chemotherapy is indicated after resection of hepatic metastases. Of the open approach patients followed in the study, 75% were able to RIOT, while 100% of the minimally invasive approach group were able to RIOT [44••] . Hypertension, multiple preoperative chemotherapy regimens, and postoperative complications were all associated with the inability to RIOT. It is difficult to determine ability to RIOT in circumstances where the intended therapy is not clear prior to surgery. Surgeons, oncologists, and anesthesiologists need to work together to determine the treatment pathway and then measure how many patients stay on it.
In addition to inability to RIOT, postoperative complications have been shown to reduce disease-free survival. Postoperative infection was associated with decreased overall and disease-free survival in a study of patients who had surgical resection of colorectal liver metastases [45] .
Postoperative complications have been associated with worse disease-free and overall survival in rectal cancer and esophageal cancer [46, 47] . Efforts in the perioperative period to reduce preventable postoperative complications may lead to improved disease-free and overall survival for patients.
Conclusions
The global death rate of cancer has continued to rise in the last 25 years, although there is a reduction in some countries. Within the USA, the combined cancer death rate has dropped by 26% from 1991 to 2015 [48•] . Improvements in cancer therapy have resulted in a large number of cancer survivors, concentrated in high-income countries. Global projections demonstrate that more cancer surgery patients in the future will be elderly, and likely more frail, requiring additional care in anesthetic technique. Worldwide efforts to prevent cancer are confounded by increasing rates of obesity, an increasing population of smokers, and other modifiable lifestyle factors that are connected to specific cancer types. Infectious disease remains a leading cause of liver and related cancers.
Anesthesiologists are already heavily involved in cancer care as most cancer admissions require surgery. When performing anesthesia for non-cancer surgery, our specialty needs to be cognizant that these patients will often develop cancer later in life. Evidence that the physiologic and psychological stress of surgery may lead to metastasis leads to the tantalizing suggestion that reducing this stress may improve recurrence-free survival. However, significant research is required to prove that theory. Anesthesiologists can lead the way in measuring both surgical and cancer survival outcomes for patients undergoing surgical procedures. These outcomes include a patient's return to intended oncologic therapy and the incidence of preventable postoperative complications. The hope is that future research will show that perioperative interventions can lead to fewer cancer deaths and more cancer survivors.
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